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METHOD OF PREPARING 
HIGHLY PURE CEFPODOXIME PROXETIL 



Field of the Invention 

The present invention relates to a method of preparing ceQ)odoxinie 
proxetil of high purity from ceJ^odoxime. 

Background of the Invention 

Ce^odoxime proxetil, (R,S)-l-{isopropoxycarbonyloxy)ethyK+)- 
(6R,7R)-7-[2-(2-amino-4-±iazolyl)-2-{(Z)-melhoxyimino)acetami^^^ 
methyI-8K)xo-5-thia-l-azabicyclo[4,2,0]oct-2-en-2-carboxylate, is a 

cephalosporin ester pro-drag which, when orally administered, converts to 
cefyodoxime, an antibacterial agent, through rapid hydrolysis by esterases present 
on &e intestinal wall. Cei|)odoxime exhibits a wide range of antibacterial 
activity against gram positive and negative bacteria, e.g., Stcphylococcus aureus^ 
Streptococcus aureus, £1 co/i, Klebsiella pneumonia and Protease vulgaris^ and 
also a high degree of ^ -lactamase stability. 

Ibe cei^odoxime proxetil of formula (I) is a AMsomer prqsared by 
various methods. 

Hideo Nakao and Koich Huzimoto et al. reported a method of preparing 
cefyodoxime proxetil by reacting cei^odoxime with iodoalkylcarbonate in the 
presence of a base such as dicyclohexylamine (sec J. of Antibiotics, vol. 40, pp. 
370 (1987)). But the product obtained by this method is contaminated by about 
3 weight % of tfie A^-isomo's of formula (U) formed as a by-product Due to 
the structure similarity, it is very difBcult to separate Ae undesired fay-product 
from the AMsomer. The conversion of the A^-isomer to the A^-isomer has 
been attempted, but this process requires a series of reactions, and thus is not 
economically feasible. 
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US Patent No. 5,498,787 discloses a method of preparing ce^doxime 
10 proxetil from a ceQ)odoxime salt using a quaternary ammonium salt phase transfer 
catalyst e.g., tetrabutylammonium hydrogensulfate in an amount ranging from 35 
to 120 mole% based on ceQ)odoxime. The method can effectively inhibit the 
formation of the A^-isomer, but has problems in that the yield of the desired 
products is very low in the range of 50 to 60%^ and the use of expensive 
15 quaternary ammonium salts is required 

In addition, according to the method disclosed in Korean Publication No. 
99-54751, cei^'odoxime proxetil is prepared by reacting a cephem compound of 
ce^odoxime with an alkylcarbonate to obtain an ester and then acylating the ester 
with an active ester form of aminothiazolyl acetic acid in the presence of a large 
20 amount of a quaternary airunonium salt This method also requires the use of 
e3q)ensive quaternary ammonium salts and suJQfers from low productivity due to a 
long process time of about 3 days. 



Summary of the Invention 



Accordingly, it is a primary object of the present invention to provide an 
improved process for preparing cefpodoxime proxetil of high purity. 

In accordance Avith one aspect of the present invention, there is provided 
a method of preparing cei^odoxime proxetil of formula (I) which comprises 
30 reacting a cei^odoxime salt of formula (III) wifli l-iodoethylisopropylcarbonate 
of formula (IV) in an organic solvent in the presence of a crown ether of 
formula (V): 

,0CH3 
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CHa O CHa 
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wherein, n is 1 or 2; M is an alkaH metal or alkaline earth metal; and m is 4^ 
Brief Description of the Drawings 

The above and other objects and features of the present invention wall 
become apparent from the following description of the invention taken in 
conjunction with the following accompanying drawings, wherein: 

FIGs. 1 to 4 show high performance hquid chromatography (HPLC) 
scans of cefpodoxime proxetil products obtained by: the method of the present 
invention (FIG. 1); a me&od without using a crown ether catalyst (FIG. 2); and 
conventional methods (FIGs; 3 and 4); respectively, and FIG. 5, that of a 
commercial product. 

Detailed Description of the Invention 

The method of the present invention makes it possible to prepare highly 
pure cefjpodoxime proxetil with only a minimal amount of the A^-isomer, by 
way of reacting a ce^odoxime salt with 1-iodoethylisopropylcarbonate using a 
crown efliCT as a catalyst. 

The cefpodoxime salt which is used as the starting material in the present 
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invention may be a cei^oxime alkali metal or alkaline earth metal salt, and 
representative examples thereof include cefipodoxime sodium, potassium, calcium 
and magnesium salts, or a mixture thereoi; among which cefpodoxime sodium salt 
is preferred. 

Li accordance with the present invention, 1-iodoelhyhsopropylcarbonate 
is employed in an amount ranging from 1 to 3 equivalents, preferably from 1.2 to 
1 5 equivalents, based on the amount of the ceQwdoxime salt When 1- 
iodoethyhsopropylcarbonate is added to flie ce^oxime salt slowly or m 
portions, the formation of the A^somer tends to increase, and Aus, the 
addition of 1-iodoethylisopropylcarbonate is canied out in one shot. 

Ihe inventive reaction may be performed at a temperature ranging from - 
10 to AOX: preferably from 0 to 30t:, for a period ranging from 0.5 to 3.0 hours, 
preferably from 0.5 to 1.5 hours, in an organic solvent such as acetomtnle, 
tetrahydro&ran. N,N-dimethylfoimamide, N,N-dimethylsulfoxide and N,N- 
dimelhylacetamide, preferably in N,N-dimethylacetamide. 

Crown ether of formula (V) which is used as a catalyst m the present 
invention may be referred to as 12-crown-4. iS-crown-S and 18-crown-6, when m 
is 4 5 and 6, respectively The crown ether catalyst is employed in an amoimt 
ranring from 0.5 to 5% by weight based on flie weight of flie ce^odoxmie sdL 
When the amomit of the crown ether catalyst is less than 0.5% by weight, fte 
formation of the AMsomer increases, while at an amount of more than 5% by 
weight, the purity of the A^isomer does not improve significantly. ^In case 
the inventive crown ether is not employed, the amount of the A -isomer 
formedreacheslherangeof6to8%byweight _ 

The method of the present invention is very simple and provides highly 
pure cefpodoxime proxetil which contains less than 0.5% of the A -isomer. 

The following Examples are given for the purpose of illustration only, 
and are not intended to limit the scope of the invention. 

Prp p^r^tion Exa^ r^^ ^ • P^^Tiaration of cefrodoxime sodium salt 

2 03 g of sodimn 2-ethylhexanoate was dissolved in a mixture of 12.5 
ml of N N-dimethylacetamide and 50 ml of methanol. 5.0 g of cefjpodoxime (7- 
r2-(2.aniino-4>thiazolylHZ)-2-(methoxyimino)acetamido]-3-metho^^^ 
cephem.4-carboxylic acid) was added thereto, and the mixture was stirred at 
room temperature for 30 minutes. Ihen, methanol was removed under a 
reduced pressure and 50 ml of acetone was added thereto. The solution was 
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stiired for 30 minutes and filtered. The filtered solid was washed with 50 ml 
of acetone and then with 30 ml of isopropyl ether, and vacuum-dried at room 
temperature to give 4.98 g of pale yellow cefpodoxime sodium salt (yield: 95%). 

'H-NMR(6 , D2O): 3.15(s. 3H, C-OCH3), 3.37(ABq, 2H, C-2), 3.85(s, 
3H. =N-OCH3), 4.07(d, IH, -CH2-OCH3). 5.09(d, IH, C-6), 5.66(d, IH, C-7). 
6.88(s, IH, aminothiazole ring-H). 

Preparation Ex am ple 2: Prep aration of cefbodoxime sodium salt 

1.01 g of sodium acetate was dissolved in a mixture of 1 ml of water 
and 5 ml of methanol, and 5.0 g of ce^odoxime was added thereto, foUowed by 
addition ofl5 ml of N,N-dimethylacetamide. The mixture was stirred at room 
temperature for 30 minutes and then, 100 ml of acetone was added thereto. 
The solution was stirred for 20 minutes and filtered. The filtered solid was 
washed with 50 ml of acetone and then with 30 ml of isopropyl ether, and 
vacuum-dried at room temperature to give 5.04 g of pale yeUow ce^odoxime 
sodium salt (yield. 96%). 

•H-NMR data obtained was the same as that of Preparation Example 1. 

Prp paration Ex am ple 3: Prepar atinn of cefix)doxime potassium salt 

0.70 g of potassium acetate was dissolved in 5 ml of methanol, and 3.0 
g of cei^odoxime was added thereto, followed by addition of 9 ml of N,N- 
dhnethylacetamide. The mixture was stirred at room temperature for 30 
minutes and then, 60 ml of acetone was added thereto. The sohition was 
stirred for 20 minutes and filtered. The filtered solid was washed with 50 ml 
of acetone and then with 30 ml of isopropyl ether, and vacuum-dried at room 
temperature to give 3.11 g of pale yellow cei^odoxime potassium salt (yield: 

^H-NMR data obtained was the same as that of Preparation Example 1. 

Prp paration Ex am ple 4: Preoar atimi of cefiiodoxime magnesium salt 

1 54 g of magnesium acetate tetrahydrate was dissolved in a mixture of 
1 ml of water and 3 ml of methanol, and 6.0 g of cefpodoxime was added 
thereto followed by addition of 9 ml of HN-dimethylacetamide. The mixture 
was stiired at room temperature for 30 minutes and then, 60 ml of acetone was 
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added thereto. The solution was stirred for 20 minutes and filtered. The 
filtered solid was washed with 100 ml of acetone and then with 60 ml of 
isopropyl ether, and vacuum-dried at room temperature to give 5.69 g of pale 
white ce:l^odoxime magnesium salt (yield: 92%). 

'H-NMR data obtained was the same as that of Preparation Example 1. 

Prp paration Example 5: Pre paration of cefnodoxime calcium salt 

1 .26 g of calcium acetate monohydrate was dissolved in a mixture of 2 
ml of water and 6 ml of methanol, and 6.0 g of cefpodoxime was added thereto, 
followed by addition of 18 ml of N,N-dime1hylacetamide. The mixture was 
stirred at room temperature for 1 hour and tiien, 120 ml of acetone was added 
thereto. The solution was stirred for 20 minutes and filtered. The filtered 
solid was washed with 100 ml of acetone and then with 60 ml of isopropyl ether, 
and vacuum-dried at room temperature to give 5.64 g of pale white 
ce^odoxime calcium salt (yield: 90%). 

'H-NMR data obtained was the same as that of Preparation Example 1. 



Example 1 



2 0 g of ce^doxime sodium salt obtained in Preparation Example 1 or 
2 was suspended in 20 ml of HN-dimethylacetamide, and 0.1 g of 18-crown-6 
was added thereto. Then. 1.51 g of l-iodoethyUsopropylcarbonate was added 
to the suspension in one shot at 20"C and stirred at room temperatore for 30 
minutes. 40 ml of ethyl acetate and 40 ml of water were added to the resultmg 
solution, stirred, and the etiiyl acetate and aqueous layers were separated. The 
aqueous layer was extracted with 20 ml of etiiyl acetate, the ethyl acetate layers 
were combined, and washed with a mixture of 30 ml of water and 1 ml of 
saturated aqueous sodium bicarbonate solution and then with 30 ml of saturated 
saline The etijyl acetate solution was treated with activated carbon and 
anhydrous magnesimn sulfate, filtered and concentrated under a reduced 
pressure to obtain an oily residue. 40 ml of isopropyl etiier was added to the 
residue, stirred for 30 minutes and filtered to obtain 2.13 g of pale yellow 
ce^doxime proxetil (yield: 86%). 

An HPLC scan of the product is shown in FIG. 1, wherein only a trace 
amount (0.25%) of the A^-isomer is observed at a retention time of 7.839, 
while the R- and S-isomers of ce^odoxime proxetil, observed at retention times 
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of 8 338 and 9.350, respectively, constitute 99.0% of the total product. 

'H-NMR(6 , CDCI3): 1.31(d, 6H, CHiCU^h), l-56(d, 3H, CHCH3). 
3 30(s 3H. OCH3X 3.52(br s, 2H, 2-CH2), 4.00(s, 3H. NOCH3), 4.32(s, 2H. 3'- 
CH2) 4 5~5.2(m, IH, CUiCU^h), 5.06(d, IH, 6-CH), 6.02(dd, 7-CH), 6.72(s, 
5 IH. ihiazole ring-H). 6.88 and 6.96(qx2. IH. CHCH3X 8.06 and 8.10(dx2, 
whole IH, 7-NHCO). 



Example 2 



10 



15 



20 



25 



2.0 g of cei^odoxime potassium salt obtained in Preparation Example 3 
was suspended in 20 ml of N,N-dime1hylacetamide, and 0.06 g of 15-crown-5 
was added thereto. Then. 1.44 g of l-iodoelhyUsopropylcarbonate was added 
to the suspension in one shot at 5^ and stirred at a temperature ranging from 0 
to 5*0 for 1.5 hours. 40 ml of elhyl acetate and 40 ml of water were added to 
the resulting solution, stirred, and the ethyl acetate and aqueous layers were 
separated. The aqueous layer was extracted with 20 ml of ethyl acetate, the 
ethyl acetate layers were combined, and washed with a mixture of 30 ml of 
water and 1 ml of saturated aqueous sodium bicarbonate solution and then with 
30 ml of saturated saline. The ethyl acetate solution was treated with activated 
carbon and anhydrous magnesium sulfete, filtered and concentrated under a 
reduced pressure to obtain a yellowish red oily residue. 40 ml of isopropyl 
ether was added to the residue, stirred for 30 minutes, and filtered to obtam 2.02 
g of pale yellow ce^odoxime proxetil (yield: 84%). 

An HPLC analysis showed that the product contained 0.37% of the A 
Msomer and 98.8% of ce^odoxime proxetil (a mixture of R- and S-isomers). 

^H-NMR data obtained was the same as that of Example 1. 



30 



35 



Example 3 



3 0 g of cejfpodoxime magnesium salt obtained in Preparation Example 
4 was suspended in 40 ml of N,N-dimethylacetamide, and 0.1 g of 12.crown-4 
was added thereto. Then, 2.65 g of 1-iodoelhylisopropylcarbonate was added 
to tiie suspension in one shot at room temperature and stirred at 30 r for 2.5 
hours 60 ml of ethyl acetate and 60 ml of water were added to the resultmg 
solution, stirred, and the elhyl acetate and aqueous layers were separated. The 
aqueous layer was extracted with 30 ml of ethyl acetate, the ethyl acetate layers 
were combined, and washed with a mixtiire of 60 ml of water and 2 ml of 
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saturated aqueous sodium bicarbonate solution and then with 60 ml of saturated 
saline. The ethyl acetate solution was treated with activated carbon and 
anhydrous magnesium sulfate, filtered and concentrated under a reduced 
pressure to obtain a light reddish brown oily residue. 80 ml of isopropyl ether 
was added to the residue, stirred for 30 minutes, and filtered to obtain 3.12 g of 
pale yellow cefjpodoxime proxetil ^eld: 82%). 

An HPLC analysis showed that the product contained 0.33% of the A 
isomer and 99.0% of cei^odoxime proxetil (a mixture of R- and S-isomers). 

'H-NMR data obtained was the same as that of Example 1. 

Example 4 

3 0 g of ce^odoxime calcium salt obtained in Preparation Example 5 
was suspended in 40 ml of N.N-dimethylacetamide, and 0.08 g of 18-crown-6 
was added thereto. Then, 2.43 g of l-iodoethylisopropylcarbonate was added 
to the suspension in one shot at room temperature and stirred at a temperature 
ranging from 25 to 30r for 2 hours. 60 ml of ethyl acetate and 60 ml of 
water were added to the resulting solution, stirred, and the ethyl acetate and 
aqueous layers were separated. The aqueous layer was extracted with 30 ml of 
ethyl acetate, the ethyl acetate layers were combined, and washed with a 
mixture of 50 ml of water and 4 ml of saturated aqueous sodium bicarbonate 
solution and then with 50 ml of saturated saline. The ethyl acetate solution 
was treated with activated carbon and anhydrous magnesium sulfate, filtered 
and concentrated under a reduced pressure to obtain a yeUowish red oily residue. 
80 ml of isopropyl ether was added to the residue, stirred for 30 minutes, and 
filtered to obtain 3.04 g of pale yellow ce^odoxime proxetil (yield: 81%). 

An HPLC analysis showed Aat the product contained 0.34% of the A 
^-isomer and 98.9% of cei^odoxime proxetil (a mixture of R- and S-isomers). 

'H-NMR data obtained was the same as that of Example 1. 

rnm parative E vam ple 1: ReacH ^n iti the absence of crown ether 

The procedure of Example 1 was repeated except that no crown ether 
was employed, to obtain 2.08 g of pale yellow ce^odoxime proxetil (yield: 

83%). ' , . 

The HPLC scan shown in FIG. 2 suggests that the product contains 

7.03% of the AMsomer (retention time: 7.824) and 91.9% of the AMsomer 



wo 01/34611 



PCT/KROO/01272 



(a mixture of the R- and S-isomers at retention times of 8.338 and 9.350, 
respectively). 

'H-NMR data obtained was ±e same as that of Example 1. 

rom parative Example 2: Meth o d nf Hideo Nakao and Koich Huzimoto et al. (J. 
Antibiotics. y cA 40 pn. 370 (1987)) 

20 g of cefpodoxime was suspended in 20 ml of N,N- 
dimethylacetamide and 1.12 ml of dicyclohexylamine was added thereto. 
Then, 1 82 g of l-iodoethylisopropylcarbonate was added to the suspension at 
20'C and stirred at room temperature for 2 hours, and the procedure of 
Example 1 was repeated thereafter to obtain 2.09 g of pale yellow cefpodoxmie 

proxetil (yield: 80%). 

The HPLC scan shown in FIG. 3 suggests that Ihe product contams 
3 0% of the AMsomer (retention time: 6.907) and 96.8% of the A -isomer (a 
mixture of the R- and S-isomers at retention times of 7.369 and 8.292, 
respectively). 

'H-NMR data obtained was the same as that of Example l. 
r»^ p.r.rive Ex am ple ^- Method disclosed in U S Patent No. 5,498,787 

2 0 g of ce^odoxime sodimn salt was suspended in 11 ml of N,N- 
dimethylacetamide, and 0.6 g of telrabutylammonium hydrogensulfate and 1.26 
g of 1-iodoethyUsopropylcarbonate were added thereto at 20t: . The mixture 
was kept at room temperature, and samples were taken therefrom at reactton 
times of 1.5 hours, 3 hours and 7 days to be analyzed by HPLC. 

The HPLC scan of the sample taken after 7 days is shown m FIG. 4. 
An analysis of the result shows the formation of 0.43% of the A -isomer 
(retention time: 5.925) together with only 22.6% of the A -isomer (a mixture 
of R- and S-isomers at retention times of 6.582 and 7.098, respectively). 

'H-NMR data obtained was the same as that of Example 1. 



Reference Example 



The HPLC scan of a commercial cei^odoxime proxetil sample shown 
in FIG 5 suggests that it is composed of 1.44% of the AMsomer (retention 
time- 7 840) and 98.1% of the AMsomer (a mixture of R- and S-isomers at 
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retention times of 8.342 and 9.354, respectively). 

As shown above, tbe method of the present invention is capable of 
providing highly pure cei^odoxime proxetil in a high yield, as compared with 
Ac conventional method. 

While the embodiments of the subject invention have been desoibed 
and illustrated, it is obvious that various changes and modifications can be 
made therein without departing from the spirit of the present invention which 
should be limited only by the scope of the appended claims. 
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What is claimed is : 

1. A method of preparing cefjwdoxime proxetil of formula (I) which 
comprises reacting a ceQ)odoxime salt of fonnula (III) with 1- 
5 iodoelhylisopropyicarbonate of fonnula QW) in an organic solvent m the 
presence of a crown ether of fonnula (V): 
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CH3 O CH3 
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25 



(IV) 



30 




(V) 



Wherein, n is 1 or 2; M is an alkaU metal or aDcahne earth metal; and m is 4, 5 or 6. 

2 The method of claim 1, wherein the cefpodoxime salt is selected from the 
35 group consisting of ce^odoMme sodium salt, potassimn salt, calaum sah, 
magnesium salt and a mixture thereof 
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3, The method of claim 1, wherein 1-iodoethylisopropylcarbonate is employed 
in an amount ranging from 1 to 3 equivalents based on the amount of die 
ce^odoxime salt. 

5 4. The method of claim 1, wherein the reaction is performed at a temperature 
ranging from -10 to 40*0. 

5. The method of claim 1, wherein the crown ether is employed in an amount 
ranging from 0.5 to 5% by weight based on the weight of the ceQ)odoxime salt 

0 

6. The method of claim 1, wherein the organic solvent is selected from the 
group consisting of acetonitrile, tetrahydrofuran, NJ^-dimelhylformamide, N,N- 
dimethylsulfoxide, N J^-dimefliylacetaniide and a mixture thereof 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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